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ABSTRACT
The carbohydrate, protein and lipid contents of the food ingested and their absorption in the
intestine of S.. melanotheron inhabiting Awba lake in lbadan were investigated.
Total carbohydratesof the ingested food ranged from 39.33 - 55. 38% (mean 48.70%)
while total protein and total lipid ranged from 10,10 - 17.13% (mean = 12.91%) and 7.79 - 8.96%
(mean = 8.28%) dry weight respectively.
Calculated total percentages absorbed were 54.86 - 62.01 (mean 58.07) carbohydrates,
47.33 - 54.06 (mean = 50.43) protein and 43.27 - 52.23% (mean 46.56) lipid. Absorption of
protein and carbohydrate occurred mostly in the fore-gut (the first one-third of the intestine), while
lipid was mostly absorbed in the mid-gut (the second one-third of the intestine).
Dietary carbohydrate, protein and lipid contents of the food as well as the absorptive
capacity of the intestine for these components of the food varied with size of fish.
INTRODUCTION
The ability of an animal to digest and absorb its food determines the nutritional value of the
food to the animal. This is because unless the food eaten is digested and absorbed, it will be of no
use.
The amount of food digested and subsequently absorbed by fish is known to vary not only
with fish species, but also with the different types of nutrients in the food (Winberg, 1956;
Moriarty, 1973; Caulton, 1978; Bowen, 1981; Akintunde, 1982; Ugwumba, 1996).
The main sites of absorption of food along the gut is also known to vary with fish species
(Sivadas, 1965; Al-Hussaini, 1949; Bowen, 1981; Akintunde, 1982; Ugwumba, 1996)
The black jaw tilapia, S. melanotheron is naturally a brackishwater species. However, the
species was reported to have been successfuly established in a completely freshwater habitat as
found int he experimental site, Awba lake, a small man-made lake in University of 'Madan, lbadan,
Nigeria (Ugwumba and Adebisi, 1992). The dietary composition and feeding habits of the species
in Awba Lake have been reported by Ugwumba and Adebisi (1992).
This paper reports onthe carbohydrate, protein and lipid contents of the ingested food,
absorption of these nutrients as well as the sites of absorption along the gug.
MATERIALS AND METHODS
A total of 300 samples were collected from Awba Lake bimonthly from January, 1986 -
January 1988 uising cast nets of 1.5 - 4.5cm mesh size. Ail specimens were kept chilled in ice
immediately after capture and transferred to a deep freezer on arrival at the laboratory prior to
examination.
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Each specimen was allowed to thaw and then slit along the ventral side after its total length
(cm) and total body weight (g) had been taken. The entire gut from oesophagus to the end of the
rectum was removed, the intestine was divided into fore-gut (first third of the intestine) mid-gut
(second third of the intestine) and hind-gut (last third of the intestine).
The contents of each stomach and each section of the intestine were emptied seperately into
previously weighted dishes and dried at 70°C in an electric oven for 24h. Faecal samples were
obtained by slightly pressing the anal region of each specimen and they were also dried at 70°C for
24h. The dried samples were ground ina mortar, sealed in small polythene bags according to size
group of fish and kept in a desiccator prior to chemical analysis.
The method of Kaushik and Hynes (1968) was employed to extract protein from the dried
samples. Extraction was can-ied out for 48h at room temperature with o. 1m sodium hydrmdde
(NaOH), purified by precipitation with trichloroacetic acid (TCA) and quantified by Miller's (1959)
modification of Lowry's assay, as described by Clark (1983). Carbohydrates in the sample were
determined by a colorimetric technique using acid orcinol reagent (Thomas and chambelin, 1974).
Lipids were quantified by the rapid total lipid extraction method of Bligh and Dyer (1959). All
determinations were carried out in duplicate and mean values of each pair of readings calculated.
The results were expressed as percentage dry weight.
In calculating percentage absorption of ingested food, the percentage of each c,omponent in
the stomach was regarded as the amount ingested while the percentage in the faeces was regarded
as the amount egested. The differences of the amount inteh various section of the intestine relative
to the amount in the stomach was attributed to absorption in the varous sections of the intestine.
Percentage absorption was calculated for carbohydrate, protein and lipid.
RESITLTS
Total carbohydrates in the stomach contents ranged from 39.33 - 55.38% (mean - 48.70%)
dry weight. There was an increase in total carbohydrates with increase in size of fish, the largest
size group had the highest value while the smallest size group had the lowest value (Table la). The
reverse was the case for total protein, range 10.10 - 17.13% (mean - 12.91%), the highest value
was recorded for the smallest size group and the least for the largest size group (Table 2a).
Though the range of total lipid int he stomach contents, 7.79 - 8.96% (mean - 8.28%) wasnot
wide, the trend showed an increase with increase in size of fish (Table 3a).
As the food progressed from the stomach through the various sections of the intestine, the
amount of protein, carbohydrate and lipid decreased until it finally became faeces (see Tables la -
3a). By the time the food became faeces, a total of 54.86 - 62.01% (mean - 58.07%)
carbohydrate, 47.33 - 54.06% (mean 50,43%) protein and 43,27 - 52.23% (mean 46.56%) lipid
had been absorbed (Tables lb - 3b).
Percentage absorption of carbohydrate and lipid increased as fish size increased. The
smallest size group had the lowest while the largest size group had the highest absorption of these
nunients. Protein absorption on the other hand decreased as fish size increased (See Tables lb -
3b)
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Table 1 (a): Changes in the total carbohydrates in contents of the stomach, various gut
sections and the faeces expressed as percentage dry weight.
Table 1(b): Percentage absorption of carbohydrate in the gut
Table 2(a): changes in the total protein in contents of the stomach, various gut sections
and the faces expressed as percentage dry weight
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{PRIVATE
}Size group(g)
Fore-gut Mid-gut Hind-gut Total Absorption
500 - 100 44.01 8.26 2.59 54.86
10] - 200 40.76 12.72 3.85 57.33
201 - 300 43.12 15.75 3.14 62.01
Mean 42.63 12.24 3.19 58.07
S.D 1.37 3,08 0.52 2.97
{PRIVATE
}Size group (g)
Stomach Fore-gut Mid-gut Hind-gut Faeces
50-100 17.13 9.50 8.08 7,87 7.74
101-200 11.50 6.94 5.91 5.97 5.63
201-300 10.10 6.02 5.40 5.32 5.25
Mean 12.91 7.49 6.46 6.32 6.21
S D 3.04 1.47 1.16 1.11 1.10
{PRIVATE }size
group
Stomach, Foregut Mid-gut hind-gut Faces
50 - 100 39.33 22.02 18.77 17.75 16.98
101 -200 51.40 30.45 23.91 21.93 19,11
201 - 300 55.38 31.50 22.78 21.04 18.95
Mean 48,70 27.99 21.82 20.24 18.35
S.D 6.82 4,24 2.21 1.80 0.97
Table 2(b): Percentage absorption of protein in the gut
Absorption of these nutrients varied along the gut. The fore-gut had the highest percentage
absorption of carbohydrate and protein. By the time the food left the fore-gut a mean of 42.63% of
the carbohydrate and 41.53% of the protein had been absorbed. Only about a mean of 0.2% of the
lipid abosorption of 36.82% (mean) was in the mid-gut The hind-gut had the lowerst absorption
of carbohydrate (mean = 3.19%) and protein (mean = 1.11%).
DISCUSSION
The major component in the die of S. meinnotheron from Awaba lake is carbohydrate
irrespective of size of fish Differences in the nutrient value of food with sizeof fish have been
reported to be a reflection of variations in dietary items. S melnnotheron in Awba Lage was
reported to feed mainly on phytoplank-ton, organic matter and higher plant materials Animal food
organisms were of minor importance in the diet (Ugwumba and Adebisi, kl 992). Te authors also
observed that plant materials were more prominent while animal materials were less prominent in
the diet of the species as the size of fish increased. This may be responsible for the decrease in
protein content and increase in carbohydrate content of the food with increase in size of fish.
More carbohydrates sems to have entered the body tissues of the species than protein and
lipid, carbohydrate was the major component of the ingested food. It is know that the activity of
the digestive enzymes in fish correltates vvith the
nature of its food (Nikolsky, 1963). S. melanotheron was reported to have a strong amylase
activity and that intestinal ramylase is capable of releasing about 20mg of reducing sugar/g
starch/mg protein/minute at optimum pH of of 8.a45 (Ugwumba 1989). This is unlike in an
omnivore like Heterotis niloticus were intestinal amylase is capable of releasing about 10mg of
reducing sugar/g starch/nag protein/minute at optimum pH of 8.45 (Upvumba, 1993), Nikolsky
(1963) reported that amylase activity in a herbivorce can be 150 times stronger than in a carnivore.
Thus, it is likely that more carbohydrate was digested than protein and lipid in the food of
melanotheron from Awba Lake and hence absorbed. That more carbohudrate entered the body
tissues of the fish implies the importance of carbohydrate as a source of energy in the species. This
infomiation may be useffil during artificial feed formulation for the species for culture.
The fact that a mean of about 58% carbohydrate, 50% protein and 47% lipid were
absorbed would imply that about 42%, 50% and 53% of carbohydrate, protein and lipid
respectively were lost. That about half or more of the protein and lipid were not absorbed could
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{PRIVA Eh } Sise
group(g)
fore-gut Mid-gut hind-gut Total Absorption.
50-100 44-54 8.29 1.23 54.06
101-200 39.65 8.96 1.30 49.91
201-300 40.40 6.14 0.79 47.33
Mean 41.53 7.80 1.11 50.43
S.D 2.63 1.20 0.23 2.77
imply that S. melanotheron does not need much of these nutrients inns diet especially since the
quantity consumed was relatively small, less that 20% and 10% protein and lipid respectively of the
dry weight of food. This could also be useful during artificial feed formulation for the species.
Nutrient assimilaition is know to vaiy with fish species Bowen (1981) reported that
Oreochrornis mossambicus assimilated 63%, 77% and 63% organic matter, protein and
carbohydrate in its food implying that 23-27% were lost. Tilapia rendalli assimilateds 63-70% of
the dry weight in the apical segments of Ceratophyllurn demersunt (Caultion, 1978) thus loosing
30-37%. 0. niloticus assimilated about 50% and 80% of carbon in green and blue-green algae,
thus loosing 50% and 20% respectively (Moriarty, 1973). S. galilaeus absorbed about 88%, 78%
84%, and 37% of the carbohydrate, protein, lipid and crude fibre respectively in its diet
(Akintunde, 1982), thus loosing 12 - 63%. In H. niloticus, about 65% protein, 40% carbohydrate
and 78% lipid consumed were absorbed, thus 22-60% were lost (Ugwumber, 1996).
Size of fish was also found to play a role in absorpfion of food. This may also be a
reflection of differences in the chemical composition of the food with size of fish.
The present study confirmed previous report that the absorptive capacity varies along the
intestine. The fore and mid-guts were the main sites of absorption of food in S. melanotheron.
Over half of the carbohydrate and protein in the ingested food found in the stomach were absorbed
in the fore-gut while the lipid was absorbed in the mid-gut There was virtually no lipid absorption
in the fore-gut A similar obseivation was made by Al-Hussaini (1949) is cyprinids and Akintunde
(1982) in S. galilaetts. Fat absorption mainly occurred in the mid-gut of these fishes. Absorption
of food has also been reported to occur mainly in the fore-gut (Sivadas, 1965; Bowen, 1981) as
well as in the mid-gut (Al-Hussaini, 1949); Aldntude, 1982) or in the pyloric caeca (Gereene,
1931) depending on the species. Generlly, there is little or no absorption of food in the hind-gut.
In the present study, less than 5% absorption of protein and carbohydrate occured in the hind-gut.
However, up to 12% lipid absorption occured here.
The surface area for abosrption of food in the fore-and mid-gut may have been increased by
the nurnerous and compact micosalfolds in these sections of the gut compared to the hind-gut
where the folds are less numerous and wide apart (Ugwumba, 1990) The micosla folds are known
to filliction in absorption, of food (Al-Hussaini and kholy, 1953); Bullock, 1963; Yamamoto, 1966).
It was not possible to say lwhether absoiption of food occurred in the stomach of S.
nielanotheron since the chemical composition of food in its stomach was not compared with that in
the eiwironment. However, absorption of food has been reported in the stomach of fish. In the
dogfish, 35% protein was absorption has also been reported in the stomach of the basking shark,
Cetorhinus maximu athews and Parker, 1950).
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